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Abnormalities of intestinal rotation and ﬁxation occur in one out of 500 live births and usually present
within the ﬁrst month of life. We report a case of a 14-year-old girl with lifelong, chronic abdominal pain.
Despite treatment by multiple specialists and psychiatrists, her pain remained severe. A barium enema
revealed that her left colon was located along her right paracolic gutter, suggesting a form of malrotation/
non-ﬁxation. Laparoscopy, followed by laparotomy, demonstrated a complete lack of ﬁxation of her
entire colon. Due to the mobility of the colon, as well as its redundant mesentery, her entire small bowel
was chronically trapped within the colonic mesentery. A subtotal colectomy was performed with a
primary ileosigmoid anastomosis. Six months later, she remains pain-free for the ﬁrst time in her life.
 2014 The Authors. Published by Elsevier Inc. All rights reserved.1. Case report
A 14 year-old girl was transferred to our hospital with recurrent
severe abdominal pain that was limiting her oral intake. She had a
history of chronic, epigastric abdominal pain that was associated
with intermittent diarrhea for the majority of her life. A gastroen-
terologist had diagnosed her with Celiac disease based on an
elevated anti-tissue transglutaminase level. Over the years, a
number of specialists, including a chronic pain specialist, psychia-
trist, and rheumatologist, had diagnosed her with ﬁbromyalgia,
depression, and anxiety. Her abdominal pain was thought to be
psychosomatic in nature and she had been instructed to employ
measures to treat the symptoms with the use of anti-anxiety
medication and analgesics.
Her pain eventually became severe enough that she was unable
to tolerate oral intake and required IV morphine every 2 h. She was
admitted to hospital where she underwent numerous in-
vestigations, including MRI enterography. Although the exam was
limited due to the intolerance of oral contrast, the exam was sug-
gestive of a possible rotation abnormality with most of her colon
predominantly on the right side. She subsequently underwent aBY-NC-ND license (http://
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Published by Elsevier Inc. All righbarium enema that again demonstrated that the junction of the
sigmoid and descending colon was located in the right lower
quadrant, and that the cecumwas positioned in the lower midline,
supra-pubic region (Fig. 1). Due to concerns of a rotational abnor-
mality causing her abdominal pain, she was consented for an
exploratory laparoscopy.
Upon insertion of the laparoscope, her descending colon was
located laterally to her ascending colon andwas verymobile. Due to
difﬁculty in manipulating the colon, we converted to a mini-lapa-
rotomy and were able to reduce the entire colon through a very
small infra-umbilical incision (Fig. 2). Her entire colon from the
cecum to the peritoneal reﬂection was free, mobile, and redundant.
Speciﬁcally, her mesentery was quite redundant. She did not have
any Ladd’s bands and her ligament of Treitz was located to the left of
her midline. Her small bowel was located centrally. She did not
have any visible pathology of her small bowel or gynecological
organs. We initially had considered placing the unﬁxed colon back
into normal position by suture ﬁxating the ascending and
descending colon to the right and left sides of the peritoneum.
Given the extreme mobility and redundancy of her colon due to a
complete lack of any attachments, we felt that suture ﬁxation of the
colon would carry a high risk of failure with possible future
volvulus. After careful consideration and intraoperative discussion
involving a second pediatric surgeon, we felt that proceeding with a
subtotal colectomy and ileosigmoid anastomosis was the best way
to deal with the complete non-ﬁxation of her large bowel. Her
operation proceeded without difﬁculty and her stapled side-to-side
anastomosis appeared healthy at the end of the operation.ts reserved.
Fig. 1. Barium enema demonstrating the junction of the sigmoid and descending colon
located in the right lower quadrant.
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was noted to be signiﬁcantly anemic and distended in the recovery
room. She was urgently brought back to the operating room, where
it appeared that she had bled from her left lower quadrant 5 mm
trocar site, as there was a large hematoma in the abdominal wall
surrounding the trocar site and she had signiﬁcant emoperitoneum.
There was no active bleeding identiﬁed during our laparotomy and
the hematoma did not appear to be expanding. Two sutures were
placed in a ﬁgure of eight fashion to close the defect from the trocar
on the peritoneal side of the abdominal wall. The remainder of
her hospitalization was uneventful. At her 6-month follow-up
appointment, her abdominal pain had completely resolved.
2. Discussion
Disorders of gastrointestinal malrotation are thought to occur in
1/500 live births [1]. The spectrum of these disorders occurs due to
errors within the stages of development of the small and large
bowel. Errors can occur at any one of the three stages of develop-
ment, with each stage being associated with a distinct variant of
malrotation. The ﬁrst two stages of bowel development largely dealFig. 2. A) The entire colon reduced from the abdominal cavity through a small infraumbl
redundant mesentery.with the elongation and rotation of the small bowel. Errors that
occur within these stages of development will result in the bowel
being either non-rotated or incompletely rotated, putting the bowel
at risk of forming a midgut volvulus [2]. The ﬁnal stage of small
bowel development occurs after the 12th week of gestation. During
the ﬁxation stage, the colon takes its ﬁnal arrangement and the
ascending and descending colon become adherent to the parietal
peritoneum. Errors that occur during ﬁxation result in colonic non-
ﬁxation, the formation of internal hernias or a cecal volvulus.
Although rotation abnormalities were previously thought to
only pertain to infants, it has been shown that only a third of cases
present within the ﬁrst year of life [3]. The presentation of malro-
tation in the older patient population can be associated with a va-
riety of symptoms and can be challenging to diagnose. The most
common presenting symptom of malrotation in the adult popula-
tion is abdominal pain, although a number of more ambiguous
symptoms can occur, such as diarrhea, constipation, bloating and
gastrointestinal bleeding [3]. Delayed diagnosis is common due to
the chronic nature of the symptoms. Malrotation discovered in the
older patient population should be corrected surgically with a
Ladd’s procedure [4].
Isolated colonic non-ﬁxation is a rare disorder that is thought to
develop due to errors in the third stage of bowel development. An
extensive literature search did not uncover any reports of isolated
non-ﬁxation as extensive as encountered in this case. A case series
by Janik and Ein in 1979 reviewed six patients between the ages of
2e8 years old, all of whom experienced chronic intermittent
volvulus of their intestine due to a normally rotated but non-ﬁxated
gastrointestinal tract [5]. All six children underwent a laparotomy
and Ladd’s procedure. The descriptions of the anatomical abnor-
malities by Janik and Ein sounds fairly similar to our case, except
that their patients had only partial colonic non-ﬁxation. These six
children had an absence of ﬁxation of the line of attachment of the
small bowel mesentery and proximal half of the colon only. The
mesenteric veins were also described to be dilated and tortuous,
with enlarged lymph nodes at the root of the mesentery. Although
our patient also had dilated mesenteric veins and enlarged nodes,
the degree of non-ﬁxation was much more extensive. Our patient
had absolutely no peritoneal attachments to the entire colon, from
cecum to the rectum, resulting in hypermobility of her entire colon.
The surgical treatment of malrotation is commonly described
as performing a Ladd’s procedure. The four-step procedure,
attributed to William Edwards Ladd, is performed to prevent the
bowel from developing a volvulus. In our case of isolated, total
colonic non-ﬁxation, placing the bowel into a non-rotated
conﬁguration would not have prevented the recurrence of
chronic volvulus, which we felt was the cause of this young girl’s
chronic abdominal pain. The surgical approach to colonic
volvulus, regardless of location, centers on ﬁxation of the colon orical incision. B) The orientation of the large bowel on laparoscopy demonstrating the
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of the colon to prevent recurrent volvulus should always be
considered as a ﬁrst line treatment if all bowel appears viable.
The more deﬁnitive management of colonic volvulus is resection.
Unfortunately, given the rarity of total colonic non-ﬁxation, there
is limited literature on the optimal surgical management. Intra-
operatively we assessed the colon as being profoundly mobile
and redundant, raising concerns that suture ﬁxation would carry
a high rate of recurrence. As such, we were left with the option
of resection and preceded with a subtotal colectomy and ileo-
sigmoid anastomosis to prevent the occurrence of future
volvulus. Six months later, our patient remains pain-free and has
experienced a signiﬁcant improvement in her quality of life.References
[1] Torres AM, Ziegler MM. Malrotation of the Intestine. World J Surg 1993;17(3):
326e31.
[2] Dassinger MS, Smith SD. Disorders of intestinal rotation and ﬁxation. In:
Coran AG, Adzick NS, Krummel TM, Laberge JM, Shamberger RC, Caldamone AA,
editors. Pediatric surgery. 7th ed. Philadelphia: Elsevier-Saunders; 2012. p.
1111e25.
[3] Nehra D, Goldstein AM. Intestinal malrotation: varied clinical presentation from
infancy through adulthood. Surgery 2011;149(3):386.
[4] Firor HV, Steiger E. Morbidity of rotational abnormalities of the gut beyond
infancy. Cleve Clin Q 1983;50(3):303e9.
[5] Janik JS, Ein SH. Normal intestinal rotation with non-ﬁxation: a cause of chronic
abdominal pain. J Pediatr Surg 1979;14(6):670e4.
[6] Gingold D, Murrell Z. Management of colonic volvulus. Clin Colon Rectal Surg
2012;25:236e44.
